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ABSTRACT
A combined non-selective enrichment–ﬁltration
technique was investigated for the isolation of
Campylobacter spp. from clinical samples. In total,
479 samples were tested by direct culture, enrich-
ment subculture and enrichment–ﬁltration. The
enrichment–ﬁltration technique was used with
both selective and non-selective media. Direct
culture and enrichment subculture yielded 13 and
seven isolates, respectively, while enrichment–
ﬁltration yielded 18 and 14 isolates on selective
and non-selective agar, respectively. Thus, the
combination of enrichment–ﬁltration with select-
ive agar produced a 38.5% increase in the number
of isolates (p <0.05). All isolates were identiﬁed as
Campylobacter jejuni.
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Isolation of thermophilic Campylobacter spp. in the
laboratory is achieved primarily by direct culture
using selective agars. The development of a
membrane ﬁltration technique with non-selective
agar [1] has potentially eliminated the need for
selective culture, and may offer a superior isola-
tion method to direct plating [2,3]. One drawback
of the membrane ﬁltration method is that it has
been shown to require large numbers of organ-
isms to allow detection [4]. The assumption has
been that detection would not be limited by either
direct plating or membrane ﬁltration because
large numbers of organisms are excreted [5].
However, it is possible that some infections
remain undetected in the laboratory because of
low numbers of organisms in the sample at the
time of processing.
The aim of the present study was to evaluate
the use of an enrichment broth in combination
with membrane ﬁltration for increased isolation
of thermophilic Campylobacter spp. in comparison
with a direct culture method. Columbia Blood
Agar (Oxoid, Basingstoke, UK) was used as a
non-selective medium for the ﬁltration system.
Preston Selective Campylobacter Agar (Oxoid)
was used for direct culture, enrichment subcul-
ture and ﬁltration. The enrichment broth consisted
of brain–heart infusion broth (Oxoid) supplemented
with Campylobacter growth supplement SR0084
(Oxoid; sodium pyruvate 0.25 g ⁄L, sodium
metabisulphite 0.25 g ⁄L and ferrous sulphate
0.25 g ⁄L).
In total, 479 stool samples from patients living
in a semi-rural environment were submitted to
the laboratory with a request for culture of
Campylobacter and other enteric pathogens. Sam-
ples were processed on the day of arrival at the
laboratory, but this was not necessarily the day on
which the samples were taken.
For direct plating, 10 lL of faecal suspension
was inoculated on the selective media and incu-
bated at 42C for 48 h in a microaerobic atmo-
sphere generated with a Genbox gas pack sachet
(bioMe´rieux, Marcy L’Etoile, France). For enrich-
ment, 10 lL of faecal suspension was added to
10 mL of enrichment broth and incubated at 37C
for 24 h. After incubation, the enrichment broth
was subcultured on selective agar and underwent
ﬁltration to both selective and non-selective agars,
with incubation at 37C for only 24 h in a
microaerobic atmosphere. The ﬁltration technique
was performed by placing a sterile membrane
ﬁlter, 47 mm in diameter and with a pore size of
0.45 lm (Gelman Sciences, Ann Arbor, MI, USA),
on the surface of the agar medium [6]. Conﬁrma-
tion of the identity of the isolates as Campylobacter
spp. was by Gram’s stain and oxidase reaction.
Species identiﬁcation of Campylobacter jejuni and
Campylobacter coli was initially achieved using
indoxyl acetate hydrolysis and hippurate hydro-
lysis rapid biochemical identiﬁcation tablets (A ⁄ S
Rosco, Taastrup, Denmark) according to the
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manufacturer’s instructions, together with a
standard catalase test. C. jejuni was identiﬁed on
the basis of a positive hippurate reaction. All
identiﬁcations were conﬁrmed using the API
Campy system (bioMe´rieux).
Direct culture and the use of enrichment sub-
culture yielded 13 and seven isolates, respect-
ively, from the 479 samples. The combination of
enrichment–ﬁltration with selective medium
yielded 18 isolates, representing a 38.5% increase
in the number of Campylobacter spp. isolated,
compared with direct culture (p 0.04; McNemars
test). However, the difference in incubation tem-
perature may have inﬂuenced this result. The
combination of enrichment–ﬁltration with non-
selective agar yielded only 14 isolates of Campy-
lobacter spp. All isolates of Campylobacter spp.
were positive for hippurate hydrolysis, and were
therefore identiﬁed as C. jejuni.
Previous studies have yielded inconclusive
results with respect to the usefulness of selective
enrichment medium for the isolation of Campylo-
bacter spp. from faecal samples [7,8]. It has been
suggested that enrichment for Campylobacter is
only necessary when the number of organisms in
a patient’s sample is expected to be low [9]. In the
present study, the use of a non-selective enrich-
ment broth alone proved unsuccessful, with fewer
isolates being obtained than with direct culture
alone. As the enrichment broth did not include
any selective components, the numbers of faecal
ﬂora in the sample, as well as of any Campylobacter
spp., were increased.
The use of membrane ﬁltration has the dis-
advantage of having a relatively low sensitivity
level [6]. A potential method for overcoming this
disadvantage is to include a short enrichment
procedure before ﬁltration. The present study
shows that this approach can signiﬁcantly in-
crease the numbers of Campylobacter spp. isolated
when used in combination with a selective agar.
This is in agreement with the results of a previous
study that combined selective enrichment with
membrane ﬁltration [10]. The reduction in the
number of isolates when the ﬁltration step was
used with non-selective agar was probably caused
by overgrowth of contaminating bacteria. In most
cases, with the exception of four contaminated
cultures, growth on the non-selective medium
comprised either pure Campylobacter colonies or
no growth. It was hoped that the use of a non-
selective isolation medium would have resulted
in increased numbers of other Campylobacter spp.,
although the use of a non-hydrogen atmosphere
would be selective in itself.
The combined enrichment–ﬁltration procedure
allowed results to be reported after 48 h. Pro-
longed incubation for up to 5 days did not
increase the isolation rate of Campylobacter spp.
(data not shown), perhaps because all the isolates
were C. jejuni. A further incubation period and ⁄ or
different atmospheric conditions may be required
for other species.
In conclusion, this study developed a protocol
to increase the isolation frequency of important
Campylobacter spp. in the laboratory. Further work
is required to determine whether the enrichment
step should be selective or non-selective, the best
recipient medium for the ﬁlter, and the best
atmosphere and temperature for incubation of the
medium.
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